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In early 1982 we attempted to compile information on 14C counting equipment from all laboratories listed in RADIOCARBON. A gratifying number of laboratories cooperated in communicating their data: more than 65% of those in which proportional counters are in operation.
Our compilation covers more than 80% of all gas counters used for 14C dating. Unfortunately, the number of parameters determining counter quality as well as the spread in these factors is so large that their separate influence cannot be established beyond statistical doubt. Nevertheless qualitative and semi-quantitative trends are clearly observed.
Laboratories are not identified in the data but the calculations and standardization procedures allow the laboratories to identify their own counter data in the graphs. Each plot does not contain a complete compilation of all counters. This is either because of lack of or internally inconsistent information.
COUNTER TYPES
Forty-nine laboratories reported use of 174 gas counters, and 32 laboratories employed liquid scintillation spectrometry. We have identified different types of counters according to construction material and type of filling gas.
A survey is presented in figure 1 Figure 2 shows the thus obtained standardized meson counting rates per cm2 as a function of the effective counter size (equivalent to the normalized standard counting rate). For ground-level counters, the spread is in the range of 0.8 to lcpm/cm2, but within this range, it seems to hardly depend on the counter size. The counter background is normalized for a standard filling pressure of the counting gas of 1 atm. From the data reported by a few laboratories, we obtained a pressure dependence of the background of ca 0.2%0/Tory (= (d$/dp)/B).
The normalized background then is: BN -(p -760) dB/dp B (6) (cf Grootes, 1977) where the filling pressure, p, is in Torr.
The normalized values of the standard counting rate and the background are compiled in figure 5. Identifications have been made of the position of the counter with respect to ground level and the type of shielding (cf fig 4) . Again, the HG sandwich shielding appears to be the most favourable. We present the same set of data in figure 6 according to counter A further striking point is that underground counters generally but not necessarily have a relatively low background.
Also a proper neutron shield seems to reduce the background, which is confirmed by Stuiver et al (1979) .
Assuming that the background is proportional to the counter surface, while the standard counting rate is proportional to the volume, a tentative favourable trend has been drawn in both figures 5 and 6 given by:
This is approximately equivalent to a ratio of BN/AN = O.lcpm/cpm (g) Finally, figure 7 represents a compilation of all data on factors determining the quality of a counter.
The figure of merit represents the dating limit of a counter. Compilation of the figure of merit and the precision of a two-day (2640 min) measurement of the standard activity in 14C proportional gas counters. This plot merely presents a general view of the detection capacities of 14C laboratories with regard to obtainable precision and dating limit (upper scale; Eq 11). The upper left hand corner shows that data on some mini-and microcounters with volumes below 100mL are beyond the scale. The similar, inserted graph shows AoX and B values (given as AoX/B) deduced from certain realistic values of the figure of merit and the standard, precision.
These values are given as AoX/B.
The inner curvature of the assembly of data points consists of the relatively small counters with low background, the outer curvature of the large counters with relatively high background.
SUMMARY AND CONCLUSIONS
From the compilation of data on the performance of 174 proportional gas counters for 14C detection the following conclusions can be drawn: 1) the large number of, and variability in parameters allow only qualitative or semi-quantitative conclusions. 2) from 111 14C laboratories recently listed in RADIOCARBON, 32 use liquid scintillation counting; 49 use 174 proportional gas counters. 3) ca 50% of these counters are made of copper and are used with CO2 as a counting gas (fig 1) . 4) the volumes of the counters range from 7.5L to SmL. 5) the effective volume of the counters (= counter volumedead volume) ranges from 65 to 95% and generally is 90 ± 5%. 
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